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1 F 
ANATOMICAL 
_EXERCITATION 


Concerning 


The Circulation of the Blood, 
7 JOHN RIOLAN. 


* 


many moneths agoe a 
eue piece of the moſt 
famous Rio/an's, concer- 
ning Anatomie and Diſ- 
1 WW caſes; for which, as 
being ſent to me by the Author himſelf, I 
return hearty thanks: Seriouſſy I do con- 
gratulate the felicity of that man in under- 


open to the view the ſeats of all Diſeaſes, 
is a work not to be atchiey'd but by a di- 
vine wit; Truly he undertook a hard tack, 

that has ſet thoſe Diſeaſes, which are al- 

moſt obſcure to our underſtanding, before 
our eyes. Such endeavours become the 
brinee of Anatomiſts; for. chert is no Sei- 
"a R 2 ence 
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Here did come forth not 


taking a thing very commendable. To 
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ö put forth and joyn my medici- 
nal Anatomie, being chiefly fitted for Phy- 
ſical uſes, not with the ſame intention as 
he, by demonſtrating the places of diſea- 
ſes, from the dead bodies of healthful men, 
and rehearſing the divers ſorts of diſeaſes 
incident to thoſe places, according to o- 
ther mens opinions, which he ought to 
have ſeen there; but that I might under - 

take to relate from the many diſſections 
of ſick bodies and the moſt grievous and 

1 wonderfull diſeaſes ot dead perſons, in 
1 what manner, and how the inward parts 

* of them are chang d, in place, bigneſle , 
condition, figure, ſubſtance, and other 
ſenſible accidents, from their natural form 
and appearance, which all Anatomiſts 
commonly deſcrib'd, and how diverſ]y and 
wonderfully they are affected. For as the 
diſſeQion of healthfull and well habited 

| bodies conduces much to Philoſophie and 
right P hyſiologie, io the inſpection of di- 

ſeaſed bodies conduces chiefly to Patho- 
logical Philoſopfue. For the Phyſiological 

tcontemplation of thoſe things which are 

- according to Nature, is firſt to be 2 5 

2 ; < y 
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light of which, errors and preternatural 


 # art of adminiſtring Phyſick, and occaſions 
of inventing many new remedies doe ocur. | 
Nor will any man beleeve how much in 


diſſections ot ten bodies of men that have 


ſieck if I ſhould ſet clearly before your eys 


heearſe them. after I had well view'd and 


Tbe Circulation of the Blaod. 


by the Phyſician, for that which is aceor- 
ding to Nature is right, and is rule both to 
ie ſelf and that which is amiſſe; by the 
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- diſeaſes being defin'd, Pathologie is more 
clear, and from Pathologie the uſe and 


diſeaſes, e ſuch as are Chronical, 
[ the inwards are chang'd, and what mon- 
ſtrous ſhapes of the inward parts are be- 
- gotten by diſeaſes: And I dare ſay the 
opening and diſſection of one conſump- 
tive perſon, or of a body ſpent with ſome 
agantient or venemous diſeaſe, has more en- 
ricb'd the knowledge of Phyſick, than the 


. 


been hang d 
Vet doe not I diſallow of the moſt fa- 
mous and moſt learned Anatomiſt Riolan 
bis purpoſe, but think it highly to be com- 
mended, as being very profitable for Phy- 
+ fick, that he does illuſtrate the hyſiolo- 
gical part; yet did I think that it would 
nat be leſſe profitable to the art of Phy- 


to be ſeen, not only the places, but like- 
wiſe the diſeaſes of thoſe places, and re- 


obſerwvd them, and from my many dif- 
ſections declare my experience, 


* n 4 CITI RI] TER N 
8 > * n 2328 2 3 od, - N eee 
me" 4 2 9 


Anatomical Exercit ations, concerning 
But ſuch things in that Book con- 
terning the Circulation of the blood found 
out by me, which are tranſlated, and ſeem 
to reflect onely upon me, muſt firit and 
chiefly be taken into conſideration by me. 
For ſo great a mans judgement, concer- 
ning ſuch a weighty buſineſſe, is not to be 
ſet. at noughr ( who is nndoubtedly 
thoupht the chief, and ringleader of all A- 
natomiſts of this age) but the opinion of 
him alone, is more to be weigbꝰ d for com- 
mendation, than the verdicts of all others, 
which ſhall either applaud or contradict 
me, and his cenſure more to be weightd 
and look*d upon. He then in his lib. 3. 
or 8. Bnchir. acknowledges our motion 
of the blood in Animals, and takes part 


. 


3 wich us, and is of our opinion, as concer- 
=. ning the circulation of the blood: yet not 
altogether, and openly ; for he ſays, Iib. 
2+ cap. 21. That the blood in the port 
vein contained, admits [no circulation, 
as the blood in the vena cava, and 
in lib. 3. cap. 8. That there is blood which 
is circulated, and circulatory veſſels, to 
wit, the aorta and the. vena cava, yet he 
denies t hat the branches of them have a- 
ny circulation; Becauſe, ſays he, the 
blood running out into all the parts of the 
ſecond and third region, ſtayes there for 
nutrition, nor does it flow back to the grea- 
rep veſſels, but bring ier bark by force 
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bleed, or when it returns with a ſudden 
freerce, er exſtinon/ation, to the greater cirau- 
latory veſſels. And ſoa little after. he. 


tber or no the blood of the veins, does pers. 


- patnally or naturally aſcend, or whether 
it retwrns to the Heart, or Whether. the 
blood of the Arteries do deſcend, or go from 
the Heart, yet if the leſſer veins of the arms 
and leggs be empty, the blood of the veins in 
: eee filling the empty places, may de- 
cend, which (ſayes he) I have clearly de- 
rated againſt Harvey ad Wallæus. 
And becauſe daily experience and the au- 
thority of Galen does confirm the Anafts- 
moſis of the veins & arteries, &the neceſſi 
ty of the Circulation of the blood; 2:2w ſee, 
fayes he, how the circulation of the blood 
coms about, Without the confuſion of humors, 
or the perturbation of autient mediciuc. 
By which words it is known, for what 
cauſe the moſt famous man would partly 
acknowledge, partly deny the Circulation 
of the blood, and why he endeavours to 
_ build a reeling and tottering opinion of 


Circulation. Leſt, forſooth, he ſhould de - 


ſtroy the antient Phyſick, and not mov d 
by truth, which he could not chuſe but ſee, 
but rat her for fear he ſhould violate the 
antient rules of Phyſick, or perchance , 
leſt he ſhould ſeem to reſume or retract 
that Phyſiologie which in his Auhropolo- 
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culation of the Blood does not deſtroy 


the antient Phyſick, but furthers it; rather 


it ſhows the Phyſiologie of Phyſicians, 
and the ſpeculation. of natural things, 
and difallows the Anatomical doctrine of 
the uſe and action of the heart, lungs, and 


the reſt of the intrals; and that theſe. 


things are ſo, will appear partly out of his 
own words, _ out of thoſe things 
which 1 ſhall here ſet down; namely, that 
the whole blood , in whatſoever part of 
the body living it be, does move and ſhifc 
place ( as well that which is in the greater 
_ veins, and their branches and ſbers, as that 
 intheporoſities ofthe parts in any region 
of the body) does flow to the heart, & 
flow from the heart, without interruption, 
inceſſantly, and never continues in one 
place without damage; though I do not 
ſay, but in ſome places it moves ſlower, in 
ſome faſter. 


Firſt then, the moſt learned man de- 


nyes only that the blood contain d in the 


Porta does circulate, which he could nei- 
ther have denied nor diſapproved of, if he 
had not paſſid over the force of his own 
argument: for he ſayes (ib. 3. cap. 8. If 
in every pulſation the heart receive one 
drop of blood, which it expels into the aorta, 
au does make two thouſand pulſations in an 
boxer, there muff needs a great deal of hlaod 
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; paſſe through. He is likewiſe forc'd 
do affirm the ſame of the meſenteric , ſince 
| through the cæliacal arterie 3 and the me- 
ſemerial arteries, there is thruſt in more 
than one drop of blood at eyery pulſati- 
on, and is forc'd againſt the meſenteric and 
its veius: inſomuch that it muſt either go 
out according to the juſt proportion of 
that which enters, otherwiſe the branches 
of the Porta would burſt at laſt; nor can 
it ( for the reſolution of this doubt) be pro- 
bably ſaid, or poſſibly be, that the blood 
ol the meſenterie ſhould vainly, and to no 
purpoſe, ebb and flow through theſe arte · 
ries, like an Exripms ; nor the relapſe 
from the meſenterie by thoſe paſſages 
and tranſplantation by which he would 
. have the meſenterie diſgorge it ſelf 
into the aorta, likely to be true; nor can it 
prevail againſt that which is entring by 
contrary motion; nor can there be any vi- 
ciſſitude, where it is moſt certain that 
without interruption, and inceſſantly, 
there is an influx; but is compell'd by the 
ſame neceſſity, by which it is certain, that 
the heart doth thruſt forth the blood ar 
|  painſt the enſenteriũũ. Which is moſt ma- 
- nifeſt ; for ctherwiſe, by the ſame argu - 
ment, they would overthrow all Circula- 
tion of the blood, if thus he ſhould, with 
the ſame likelihood of truth, affirm chat ; 
doo in the vertriclet of the hear , namely 3 


if 


in the Sy/tole of the heare the blood is 
driven into the aorta, and inthe Diaftole 
returns, and the art a disburthens it ſelf 
into the ventricles of the heart, as the 
ventricles again into the art, and fo 
neither in the heart nor in the meſenterie 
ſnould there be any circulation, but a flux 
and reflux, by turns, is turned up and 
down with needleſſe labour: Therefore 
if of neceſſity in the heart is proved the 
circulation of the blood, for the reaſon a- 
foreſaid prov'd by himſelf, the ſame force 
of argument takes place likewiſe in the 
meſenterie; but if there be no circulation 
in the nſenterie, neither is there in the 
heart; for both theſe aſſertions, namely, 
this of the heart, that of the meſenteric, 
hangs upon the force of the ſame argue - 
ment, onely changing the words, and is 
eſtabliſh'd, and falls in like manner. 

He ſayes, that the Sigma-like portal? 
do hinder the regreſſe of the blood in the 
heart, but there are no portals in the me- 
fenterie. 

I anlwer, neither is this true; for in the 
ſplenick branch, as likewiſe ſometimes in 
others, there are found poyrals. Beſides, 
portals are not all times requiſite in the 
more profound vei»s, nor are they found 
in the deep veins of the joints, but rather 
in the skin veins; for where the blood 
flowing out of the leſſe branches is prone 
9 na · 
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\ paturally to come into the greater, by the 
tompreſſion ofthe m#/cl/es about it it is 
' ſufficient! 1 * return, but 
here the paſſage heing open, it is 
forc'd; What "<7 is ie 9 of for- 
tals ? But how much blood at every 
pulſation is forc'd into the meſente- 
die, is reckoned ops to the ſame ac- 
count, as if with an indifferent Iigature 
you ſhould in the car puis bind the deins 
| comming out of the hand, and entring in- 
to the arteries; (for the arteries of the me- 
= ſenterie are greater than thoſe of the car- 
| pes) if you tell at how many pulſations 
| the veſſel and your whole hand ſwell to 
their greateſt bigneſſe, dividing and ma- 
king a ſubduction, you ſhall find much 
more than one drop of blood come in at 
| every pulſation, notwithſtanding the 
ligature; nor can it return, but rather that 
in filling the hand it forgibly diſtends and 
ſwels it, we may by calculation gather, 
that the blood enters the meſenteric in the 
ſame quantity, if not in a greater, by how 
much the arteries of the meſenterie are 


greater than thoſe of the car fur. And if 
any ſhould but ſee and think with himſelf, 
with what difficultie and pains, comprel- 
| ions, Iigaturet, and ſeverall means the 
| blood is ſtaid, that leaps forcibly out of the 
| leaſt ar/e ie which is cut or broken, with 
| what ſtrength ( as if it were ſhot out of a 

_ ſpout) 


3 


. 
EO Rn 
< 2 * 
3 V . 
eden 


ins E ˙ A 

N c ES ISR 

n 3 eee N x x > 
83 f 3% 


» 4 * n 7 N N * 
ä e oo 2d 3 ey Toe ASIA ES e 
4 CO ERIE TID IO MONET TC TT TW berth, 7 e 97 
N Ty . e 3 3 r e 3 
1 . {35 LS ow Pn * *% A 15; 3 * 5 4 . - 8 N Cy 
c E ona EEO MESSE I tint 4 * dp, #5 oo” g * 3 We] 7 : Y , 1 ; 
S VV es 7 on: le RS 2 £ : e ; 3 
: 2 ö e n "RES PLL Re LN ne BI „ F n ** I 
n RS COR LT IS 8 ML Ee e z 3s n . 2 Eh 7 
AS: 55 $ : R ' . OS OS 2 I * 
FC Ts Sts « % * , W 525 . 2 Ss Ex * * oY; « [2 * = * 
> 00 7 ; „ [ 
C. Se * : , a 
- $ : 
g Cine 
* 
5 . i » » 
' * pa 5 x — 
* — 2 
— 
4 
2 ? 


ſpout ) ie throws off, and drives away, 
or paſſes through all the bindings, I think 
he would ſcarce beleeve that any part of 
blood which only enters, could againſt 
this impulfion and influx paſſe back again, 
being not able to drive it back with force, 
For which cauſe, conſidering theſe things 
with himſelf, I beleeve it would not ever 
enter his mind to imapin that the blood 
out of the vein: of the pr:a could creep 
back by thele ſame wayes, and fa disbur- 
then it ſelf into the Meſenterie, againſt ſo 
forcible and ſtrong an influx into the ar- 
geriet. 
Moreover, if the moſt learned man be- 
reve not that the blood is mov'd and 
chang d by circular motion, but being ſtill 
the ſame, it ſtands ani mantles in the 
branches of che weſevterie ; he ſeems to 
ſuppoſe, that there is a two-fold blood, 
divers, and ſerving to divers uſes and ends, 
and therefore it is of divers natures in the 
vena porta and cava, becauſe one of them 
for its preſervation needs circulation , the 
other needs not, which neither does it ap- 
pear, nor does he demonſtrate it to be 
true. 1 
Beſides the moſt learned man addes in 
his Exchirid. lib. 2. cap. 18, A fonrth ſort 
of veſſels tothe Meſenterie, Which are cal- 
led the Vena Laſteæ (invented by Aſſeliu) 
which being ſet down, he ſeems to infer that 
all 
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1 ihe uatriment being Sw 9 
them is carried to the ves , the forge of 
| | Shed, Which being there "concolted and 
1 d into blood, (he ſays in lib. 3. cap. 8.) 

| # & corriedro the = ventricle of the heart, 
|| which being granted, ſayes he, 4 the ſcra· 
, ples which were antientiy motion d concer- 
"wing the diftribmion of the Ciytus, and of 
Tr lood through the ſame conduit, as ceaſe, 
"forthe Vene Latex carry the Chylus to the 
Liver, and therefore theſe conduits are 4- 
part, and can be obſtrufted apart. But in- 
"deed I would fain know how this can be 
| demonſtrated to be true; If this milk be 
-transfug'd and paſſe into the liver , how 
- ſhall it get ce through the cava into 
the ventricle of the heart 5 (Since the moſt 
learned man denyes that the blood con- 
tained in the numerous branches of the 
perta and the / ver can paſſe, that ſo circu- 
lation may be made) but more eſpecially 
| 'fince the blood ſeems to be a great deal 

J | fuller of ſpirit, and more penetrative than 
the milk or chylus, which is contain'd in 
4 |: theſe veſſels, and is hitherto impell'd by 
| the arteries that it may find out ſome way 
| for its ſelf. 

l! be moſt learned man makes mention 
ofa certain Treatiſe of his concerning the 
3 ee of the blood, I wifh 1 could 
ſee it, 1 might perchance recant. 

But if the moſt learned man thought it 
more 
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more fit to place the circular motion of 
the blood in the ven, ofthe. porta, and 
branches of the ca va, ( as he ſays in his 3. 
Book Chap. 8. In the veins the blood duet 
perpetnally aud naturally aſcend or return to 
the heat, as likewiſe that Which i in all 
the arteries deſcends and departs. from the 
heart · I ſay, I do not ſee, but upon this po- 
ſition all difficulties which were objected 
of old of the diſtribution of che CHylus, & 
blood,through theſe ſame conduits ſhould 
likewile ceaſe, that hence forward he 
ſhould not need to enquire apart for, or 
to ſet down veſlels for the ch lus; ſeeing 
as the Xmbilical veins do draw their nu- 
tritive juice from the liquors of the egg. 
and carries it to the nouriſhing and. aug- 
mentation of the Chick whillt it is yet an 
Embryon, ſo do the meſeraicł veins ſuck 
the chylus from the inte/Fines, and carry it 
to the liver, and what hinders us to aſſert, 
that it does the like in thoſe of riper age? 
for all difficulties ceaſe, when there are 
not two contrary motions ſuppoſed in the 
ſame veſſels; but that we do ſuppoſe that 
there is one continued motion in the me- 
ſeraicks from the inteſtines to the Liver. 
I ſhall tell you in another place what is 
to be thought of the venæ Lactes, when 
I ſhall ſpeak of milk found in ſeveral parts 


of creatures new born, eſpecially in man- 


kind, for it is found in the meſenterit and 
| e 


7 


all its glandules, as alſo in the chm, IJ 
| likewiſe in the arm-pits and paps of Chil- 
dren; the Midwives milk out the bloody 
| for: their health as they beleeve. 
+, But moreover it pleas'd the moſt ſear- 
.ned Kiolan, not only to deprive the blood 
rontain'd in the meſenterie of circulation, 
but alſo he affirms, that neither the bran- 
ches of the vena cava, or its arterie, or 
any part of the (eeond or third region ad- 
mits of circulation, ſo that only he cals the 
venus cava & the aorta circulatory veſſels, 
for which in his 3 Book Chap. 8. he gives 
a very faint reaſon, Becauſe the blood, 4 
ſayes he, flowing into all parts of the ſecond 
aud third region remains there for nou- 
riſt ment. nor does it flow back tothe grea- 
ter veſſels, unleſs it be revulſed by the force 
and want of blood in the greater veſſels, or 
flow hack, being ſtirr d with a ſudden force, 
to the circulatory ve ſſeli. 
It is indeed of neceſſity, that the port iõ 
which paſſes into nouriſhment, ſhould re- 
main, for otherwiſe it ſhould not nouriſh 
unleſs it be aſſimilated, & ſtay there, in lieu 
of that which is loſt, & ſo become one: but 
it is not needfull, that the whole influx of 
blood ſhould remain there for the conver- 
ſion of fo little a portion; for every part 
does not uſe ſo much blood for its nou- 
riſhment, as it contains in its vit, arte- 
rie. 5 and poroſities , Hor is it * 
1 


RN wh. 1 * N 
0 wh; 1 "FX 8 
N 1 * 


. 


= 1 S 8 c N gre” : 5 5 
} fig oo Wa s 47 344668 0 
E 555 85 * SED BER * 5 
. n . 8 — - 


6 A > xtra, nf « g 
” $7 2 K AA 4 
n 9 E r ( 
1 te ee F Eg XR AM 8 3 tu ELLE, 5 „ 
+33 8 8 ag * 8 R 4 * JJ IT ** 3 22 - 
* Raye” 0; 8 o EE a TITS oo: Wn INT = Fa The ww IS F- 
* — > * ST, 2 er > <8: . 9 * * - * 
= A 8 1 N *. . ? + Fer 3 F EIS. - 
r > + b — 1 7 2 ow * wy 
2 Y 2 <> 4 4 * Gb 7 T —— 
. — 1 2 
7 £ * . 4 - Ts Fo : 


1 7 


. * 5 

3 ic: * 

ont, conceruiug : 
# 


in his aMlux and | reflux that it ſhould 


Jeave no nouriſhment within it; where 
; Yan is hot neceſſary that for nutrition 
ſhould all ſtay, but likewiſe the moſt [| 
tearned.man himſelf,in the very ſame book 
in which he affirins this, does ſeem eve 
where almoſt co affirm the contrary, e 
pecially where he ſets down the-circulari- | 
on in the brain, and by circulation ( ſayes 
he) the brain does ſend back blood to the 
beart , and fo the heart is refrigerated. 
After which ſort likewiſe,the remote parts 
may be ſaid to refrigerat the heart, whence 
allo in feavers, when the parts about the 
heart are grievouſly ſcorched and inflam'd 
-with feaveriſh heat, laying naked their 
joints, and throwing off ehe cloaths , fick 
people endeavor to cool their heart, whilſt 
(as the moſt learned man a ffirms of the 
brain) the blood being refrigerated and 
allayd of its heat, doꝰs then go to the heart 
through the bei, and does refrigerat it. 
Whence the moſt learned man ſeems fo 
inſinuate a kind of neceſſity, that as from 
the brains, ſo there is a circulation from 
all the parts, otherwiſe than before he had 
and ambiguouſly affirms, That the blood 
does not flow back from the parts of the 
fecond and third region, unleſſe, ſays he 
being revule'd by the foree and greatwant 
of blood in the biggꝭ veſſels, or _ it 
os 
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back to the greater circulatory veſſels, 
which is moſt true, if theſe words be un- 
erſtood in a true ſenſe fot by the grea- 
er veſſels, in which he ſays want caufes a 

reflux; 1 beteeve he underſtands the vews 


ed, but into the v25»2,or pores of the parts; 
dat they are continually ſtuff d full by the 
-pulle of the Heart. If all che parts did not 
| inceſſantly refund blood in abundance in- 
to the vena cava, and the circulatory veſ- 
fels, out of which the blood very ſudden - 
ly paſles, and haſtens to the heart, there 
would quickly be a great want of blood. 
Beſides that, the blood which is contai- 
ned in all the parts of the ſecond and third 
region, by the force of the blood direct- 
ell and driven by every pulſe, is forc'd out 
of the pores into the 2:95, our of che 
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de parts adjacent, for that which is eon- 
tuin u is chruſt out by every thing contar- 
ning it, when it is preff'd and ſtreight- 
md: {6'by the motion of the i and 
the joints, the branches of the Pens paf- 
ing between being preſſ d and ſtreight- 
1 * thruſt the blood contain d in the le 
ſer veſſelz into the greater. 22 

But it is bo doub;ed, that che 
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does by d ſudden forcible motion flo -. 


nor the circulatory ven, not the ar- 
nis] for the arteries are never empty- 


branches into the greater veſſels, as like · 
wiſe by the motion and compreſſion of 
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blood is continually and inceſſantly dris | 
ven, and comes with force from the art. 
riet, and never flows back; if it be admit | 
ted, chat in every pulſe all the arteries to- 
gether are diſtended by the propulſion of 
blood, and that the Dis/to/e of the arte - 
riet, as the molt learned man confeſſes, 
is from the Syfole of the heart; nor does 
the blood once gone forth, return into the 
ventricles of the heart, by reaſon that the 
portali are ſhut, if ( 1 ſay) the moſt lear- 
ned man do beleeve theſe things, as it 
ſeems he does, it will caſily be underſtood 
in every part of what region ſoever ; by 
what ſtuffing or impulſion the blood in 
them contained is forcibly thruſt down. 
For ſo far as the arteries beat, fo far 
reaches the influx and the force, where · 
fore it is felt in all parts of every region, 
for there is a pulſe every where in the tops 
of our fingers, and under the nails, nor is 
there any part in our whole body, either 
fore with boil or fellon, which does not 
feel the pricking motion of the bea 15 
of the arterie, and its endeavour to dit- 
ſolve the cont iuuum. e 
But further; it is manifeſt, that the blood 
does make a regreſſe in the pores of the 
parts, in the skin of the hands and feet, for 
ſometimes in great froſt and cold ſeaſons 
we ſee the hands and joints, eſpecially of 
boys, ſo cold, that at the very touch they 
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| on of the Blood; 
The Circulation of the Blood. 


do almoſt reſemble the coldneſſe of Ice, 
and are ſo benummed and ſtiff, that there 
is ſcarce any life in them, nor motion, and 


et in the mean time they are full of 
blood ſeeming red or blew,, which parts 
catapain by no weans be warm'd, unleſſe 


Circulation that refrigerate blood be 
ſt out, and in its place, new, warm, and 
ſpirituous blood flowing in do foment and 
re- warm the parts, aud reſtore to them 
'Y motion and ſenſe; for they ſhould never 
be renew'd or reſtor'd by external heat, 
no more than the members of dead per- 
ſons, unleſs ſome internal influent warmth 
did refreſh them. This indeed is the chief 
uſe & end of the Circulation of the blood, 
for which cauſe, the blood by its continual 
courſe, and +7. "pe influence,is driven a- 
bout; namely, that all the parts depending 
upon it by their firſt innate warm moiſture 
might be retain'd in life, and in their own 
vital and vegetative eſſence, and perform 
all their factions, whilſt (as the Natural- 

liſts ſay) they are ſuſtain d and actuated 

by natural heat, and vital ſpirits ; ſo by the 

help of two extremities, hear and cold. 


„ e 


the temper of the bodies of creatuies is 
keptin its mediocrity: for as the breathing 
in of air does temper the too much heat ot 
the blood in the Jung and in the centre of 
the body, and cauſes the eventilation of 
lffocating fumes ; - alſo the blood _ 
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118  ÞAnatomical Exercitations, rontrruing 
| hot, and caſt out through the arterSex into 
the whole body, does toment and nouriſh - 
the extremities in [ivitgcreacures,and hin- 
ders them to be extinguiſh*d by the force 
of outward cold. bs | 
Therefore it were injuſt and wonder- 
full, if every little part of whar region ſo- 
ever ſnould not enjoy the benefit of the 
tranſmutation and circulation of the 
blood, for whoſe ſake Circulation ſeems 
chiefly to be appointed by Nature. There- 
fore, that I may conclude, for you ſee 
how the Circulation of the blood is per- 
formꝭd without perturbation or confuſion 
of the humors, in all the body, and in eve- 
ry part, both in the greater and in the leſ- 
fer veſſels, and that by neceſſi ty, and for 
the benefit of all the parts, without which, 
being cold and impotent, they could never 
be reſtor d. or remain alive. It is enough, 
becauſe its clear, that all influence of pre- 
ſervative heat does come through the ar- 
teriet, and is done by circulation. 
For which cauſe moſt learned Riolan 
ſeems to me, when he ſayes, that in ſome 
parts there is no Circulation, to ſpeak 
rather officiouſly, than truthʒ to wit, that 
he might pleaſe moſt men, and oppoſe no 
body, and that he rather wrote humane 
ly, than gravely, in the behalf ofthe truth. 
As he likewiſe ſeems ta do (lib. 3. cap 8.) 
when he would rather liave the blood to 
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come into the left ventricle through the 
ſeptum of the heart, through uncertain and 
hidden paſſages, than through the large 
and moſt open veſſels of the langst, be- 
ing made with Portals artificially to hin. 
der its return. I deſire to ſee the reaſon 
of the impoſſibility and inconv2nience 
which he ſays he propounded elſewhere. 
It is a wonder, ſince the Aorta and ve- 
za Arteriaſa, are ofthe ſame bigneſle , 
conſtitution, and frame, that their ſun- 
ction ſhould not be the ſame. But that 
is very improbable that the great River 
of the whole maſſe of blood ſhould in fo 
great abundance $0 into the left ventri- 
cle by ſo blind and ſmall a winding of the 
ſeptum , which ſhould anſwer both to 
the entrie from the vena cava in the right 
ſide of the heart, and allo its egreſſe 
from the Jefr , which do both require 
ſuch wide orifices. But he has likewiſe 
produc'd theſe things ſtaggeringly, for 
in lib. 3. ca. 6. he ordains the lungs as a 
Nhk or paſſage from the heart, and be 
ſa 8 „ T he lungs are affected by that blood 
which paſſes throwgh , Whilſt its filth 
flowers logether with that blood. ; fo he 
jaes likewiſe , That the lungs acquire 
| Corruption by diſtemper d; and ill: conditi- 
ew'dintralls , which furniſh the heart with 
impure blood , Whaſe fault the heart camrot 


hel, many circulations. He like- 
nba, i 


| 20 Anatomical Exeriitations, concerning 
wiſe in the ſame place, concerning letting 
of blood, and ſhortneſle of breath, & com- 
munication of the vi with the veſſels of 
the lunga, ſays againſt Galen, If it be irus 
that the blood does naturally paſſe from the ! 
right ventricle of the heart to the lungt that | 
it may be carried to the left ventricle, and 
ſo to the aorta; and if the Circulation of tb 
. blood be admitted, who ſees not in the diſ- 
* eaſes ef the lungs, that the blood flows thi- 
3 ther in greater abundance, and oppreſſes the | 
langs, unle ſſe they be firſt largely emptied, lb 


every part !aking a ſhares to caſe them; which; | 
wa; Hippocrates advice, from all parts of the | 


body, head, noſe, rongute, arms, feet, to take _ 
away the blood , that the quantity of it 
wight be impaired, and that it might be re- 
vulſed fromthe lungs, and ſo draWs out the 
blerd till the body was quite without blood, 
He ſays likewiſe , The Circulation being 
fupper'd, the lungs are cafily emptied by 
breathing a vein. If tha counſel be rejected, 
1 ſee not how it can be revuls'd from thence; 
for if it flaw back through the vena arterioſa 
E into the r1ght yentricle, the Sigmoidal por» 
8 1, hinder it, and the thrge-pointed: pertals 
Y hinder the regreſs out af the right ventricle 
into the vena cava. Ther fore by Circulation 
the blood will be exhauſted , by cutting the 

ve int of the arms and feat. And ee 
Fernelius his opinion in the affectians of the 
lungs is deftroy'd, that bleed is rather to b 
WG = Ten 


Hl taken ont of the right arm than out of the 
left, for the blood cannot return into the ve- 
na cave, unleſſe it break through two gates 

and bars Which are placed in the heart.” 

He addes moreover in the ſame place, 

(hb. 3. cap. 6.) If the Circulation of the 

blood be admitted, and that it doth paſs of- 
ten through the lungs, and not through the 

middle of the Septum of the heart, there ts a 

mo. ſold Circulation of the blood to be aſ- 

Fened, aue of which ts perfected by the heart 

and the lunge, whilſt the blood leaping out 
ws the right ventricle of the heart is car- 

ried through the lung, that it may come to 
the left ventricle of the heart ; for leaping 
ent from tbe ſame inward part, it returns 
to it, then by another larger circulation 
flewing out of the left ventricle of the beart, 
it geos about the Whole body, and runs 
through the arteries and veins to the right 
The moſt 'learned man in this place 
might have added the third circulation, 
which is a very ſhort one, out of the left 
vextricle into the right, drawing about 
a part" of the blood through the corona? 
rteriss and veins, by its branches, which 
ire diſtribured about the bodie, walls, and 
ſeptuns of the heart. | 

e ſays, He that admits of one circul a- 

tow, Cannot dewy the other. So might he 

lave added, nor can he refuſe the third- 
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ny, but that the parts admit of Circula- 


Ly Belau the whole 


For to what rp ſhould che coronal. | 
arteries: beat in the heart, if they did not 
drive. blood thicher? and why ſhould che... F 
(whoſe function and end it is to re- 
ceivet ood put into them by the arteries) 
but that they might draw-blood. from the 
heart ? Moreover in the orifice of the C- 
ronal arterie (as the learned man himſelf | 
confeſſes, in his third Book and his ninth 
Chaprer,) there is a porta! which forbids. | 
all entrance, and is patent to egreſſe: 
therefore truely he cannot bur admit of 
the third Circulation, who likewiſe admits 
of another univerſal one, and that the 
blood does likewiſe paſſe through the 
4 rand the brain, 5 56. 4. cap. 2.) For 


can there be an admittance of 
blood by pulſation, in aol parts of every 
region, nor nog, by the veirs after the 


ſame manner, and therefore he cannot de · 


dien, 
Therefore it is clear from theſe. very 
words of che moſt learned man, hat hy. 
opinion is, both of the Circulation of the 
blood thropgh the whole bodie, as like» 
wiſe through the {ung 1 of the 
parts; for he . admits ofthe firſt Cir · 
culation, it is clear that he does nat reject 
the other For how can it be, that 
he who has admitted of another Ciccula: 
le body ſo pften, and 
through 


> 


PIE OR Tee Ye 2 * 
2 E gg” 7 „ 
£ 1 24, ETD 
4 p — 
+ i 


chrough the greater circulatory veſſels , 
ſhould deny chat univerſal Circulation in 
any of the branches or parts of the ſecond 
or third region? As if all the ucis & thoſe 
greater circulatory vellels,as he cals them, 
vere got number d by bimſelf, and by all 

others, amongſt the veſſels of the ſecond 

region. ]s it poſſible that there ſhould be 
circulation through the whole body, and 
not through all che parts? and therefore 
where hegenies it be does it very ſtamme- 
ringly, and only ſtaggers and palliates in 
bis negations; there where he affirms he 

{peaks underſtandingly and as becomes a 
Philoſopher, and as a skilful Phyſician and 
an honeſt man, gives his advice in this 

caſe, that in the dangerous diſeaſes of the 

lang: the letting of blood is the only re- 
medy, againſt Galas and his beloved Fer- 
nelius; in which thing if he had been 
doubtfull, far be it from a Chriſtian and 
ſo learned a man, to recommend his expe- 
ments to poſterity, to procure death, and 
the hazzard of mens lives, or that he 
- ſhould recede from Fernelius or Galen, 
men in high eſteem with him. Therefore 

- whatſoever he has denyed of the Circula- 
ion in che weſemterie, ox any other part, 
in favour of the antient Doctrine of Phy- 
ſick, or the Vena Lafee, or for any other 
regard, it is 20 be attributed to his civility | 
+ 8nd modeſly, and to be pardened- 
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I think ie does already appear clearly 
enough, both from the words and the ar. 
n of the moſt learned man himſelf; 
0 ' that there is a circulation every where; 
| and that blood whereſoever it is, does 
change eee paſſe through the vein?! 
to the heart; and the moſt learned man 
ſeems to be ofthe ſame opinion with me; 
Therefore it needs not, yea it were ſuper - 
fluous to bring hither my arguments 
which I have publiſhed in my Book con- 
cerning the motion of the blood, for the 
further confirmation of this truth, which 
are taken both from the frame ofthe veſ- 
ſels, placing of the portali, and other ex- 
periments and obſervations; eſpecially 
ſince I have not as yet ſeen the moſt lear- 
nedd mans Treatiſe of the Circulation of 
the blood, nor as yet any of the moſt lear-· 
ned mans Argumente, but only a bare ne- 
gation, by which being induced, he ſhould / 
reject the circulation in the regions and 
veſſels, which he allows to be univerſal in 
moſt of the parts. a 
It is indeed true, that I did find out of 
the authority of Galen, and by dayly en- 
perience to be a refugium the Ana/tomoſisr | 
of the veſſels, yet io great a man as he is, 
ſo diligent, ſo curious, ſo expert an Ana- 
. tomiſt, ſhould firſt have laid open and 
ſhown Anefomoſer, and thoſe viſible and 
open ones, and whirlpools proportionable 
to 
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of The Circulation of the Blood. 
to the imperuous ſtream of the whole 
blood, and the orifices of the branches, 
IF from which he has taken away circulati- 
een) before he had rejected thoſe which 
ere moſt probable and moſt open. He 
vas oblig'd to demonſtrate and declare 
n csbere they are, how they are fram'd, 
+ whether they are not onely fit for the in- 
» Mtromiſſion of blood ( as we ſee the arte- 
; 
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vi inſerted in the bladder) and not for 
ce return of it, or what other way ſoever 
\Withey had been. But perchance I ſpeak too 

boldly. for neither the learned man, nor 
Galen himſelf, could by any experience 
erer behold che ſenſible Anaſtomoſes, or 


ſenſe. | 
1 did look after them with all poſſible 
diligence, and was not at a little charge 
nnd pains inthe ſearch of the Auaſtomo- 
/e, yet could I never find t hat any veſſell, 
namely the arter:es, together with the 
veins, were joyn'd by-their orifices : I 
ſhould willingly learn from others who 
aſcribe ſo much to Galen, that they dare 
ſwear all which he ſays. Nor is there any 
„ Anaſtomoſis in the liver, milt, lung aan, 
or any other of the intrals, although 1 
did boyl them till the whole Parenchywe 
was made mouldering, and like duſt was 
ſhaken off, and taken away with the point 
of a needle, from all the fibers of the _— 
5 ; og | 89 


* 5 
_ 2 
1 


ever could demonſtrate them to the 
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laſt grains of every diviſion. I dare there. 
fore boldy affirm, that neither the v 
Porta has any Anal emeſes with the cave, 6 
nor the veins with the arteries, or the ct 
piliar br ayohes of the pore of the chan 
bare, which are diſpers d abour all the fla 
of the liver with the veins. Only this von 
may obſerve in a freſh liver, that all the 
branches of the urn cave which creep 
through the whole bunch of the /iver; il 
have ſusicles pierc'd with many holes 
like a ſive. as it is in a ſink,fram'd ſo for the 
receiving of the blood which falls down, 
The branches af the Barta are not ſo, but 
are divided into ſtems, and bow that both 
the diviſions of theſe veſſels, the one in the 
flat. the other in the gihbou part, doe 
run round to the very ſurtheſt riſing 
of that intrall without any -Anafer 
Only in three places doe I find that 
which is equivalent to an Anaffomoſir. 
There riſes in the brain, from the ſoporall 
arteries creeping dawn into the Zz, ma! 
ny and unintangled þhers, which after. 
wards make up the plax u c horois, and paſ · 


ae the ventricles doe at laſt end 
in the-third receptacle, which perform 
the office of a vein . In the Fermaticel | 
veſſels, commonly call'd preparatory, lit · 
tle arteries drawn fromthe: great mon ; 

0. 


eg | . cn of the Bll. © & 
do adhere to the veins preparatory afore® 3 
rel faid , which they accompany-, and at 
«liſt are ſo receiv'd within their Tani- 
ae, fo that at the firſt they ſeem both 
1 one * _ ſame, ſo that 
\ when they end at the upp! rt of 
the tefficres where that _—_ Paſſes 
forth into a point, which is called the | 
yaricous and vine-like body , we know 3 
not what to call them, veint or arteries, 
or the ends of both. As likewiſe the 
laſt -appearances of the arteriez which 
goe to the YVmbilical vein, are obli- 
terated in the Tunicles of that vein. 
Wbat doubt is to be made, if through 
ſuch gulphes, the little branches of the 
arteria magna, ſwoln with the impul- 
Gon and inſtuffing of blood, could be 
eas'd of ſo great and fo confpicuous 
a ſtream ? Nature at leaſt would ne- 
ver have denyed us viſible' and ſen- 
fle paſſages, ſincks and whirlpools, 
ff ſhe had had intention to have tur- 
ned all the flux of the blood thither, 
and by that meanes have deprived 
the leſſer branches, and the folide : 
arts of che benefit of the influx of _— 
blood. | 
_ Laſtly, I will ſet down one expe- 
riment, which ſeems to be ſufficient 
for the clearing of the Anaſtomoſes, 
and for the overthrowing of their _ 
| | an 
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of the paſſage of 


= ; the blood , and re- ; ; 

* turn of it our of the veins into the &- if 

3 | * TFeries, by thoſe wayes. Y 

Opening the breaſt of any creature, 

and cying the vens cava by the heart, 

ſo that nothing can paſſe that way. i 

to the heart , and preiently cutting the 

jugular arteries, not touching the veins 

on neither ſide, - If by giving vent you 

ſee the arteries emptied , and not the 

veins too, I hope it will be clear that 

the blood is carryed out of the veins 

3 into the arteries, no where but through 

the ventricles of the heart. Other. 

E wiſe ( as Galen has obſerv'd) in a little 

= ſpace we ſhould fee the veins empryed, 

3 and deſtitute of blood by the efflux of 
the arteries. 

In what remains, Xislan, I both con- 
gratulate my ſelf and you, my ſelf for 
your opinion, with which you have a- 
| + dorn'd my Circulation, as likewiſe ] 
3 return to you exceeding thanks for your 

2 : learned, neat, ſuecin& piece which you 
ſent to me, than which there is nothing 

more elegant, and I both owe and deſire 
to return deſerꝰd commendation, but [ 
confeſs 1 am not able for ſuch a charge. 
For I know the name of Riolan will afford 
more praiſe to me in its ſubſcription, than 
my prayſes, which I wiſh as great as may 
de, can do to his Zncbiridion, The famous 

| book 
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| hook ſhall outlive all memory , and ſhall 
rec your worth to 8 1 
when all Monuments ſhall periſh. To ic 
you have very handſomly adjoyn'd the 
tomy of Diſeaſes, and have very pro- 
bly enrich'd it with a new Treatiſe 
det the Bones. May you, moſt 
worthy Man, continually increaſe in this 
your worth, and love oy who wiſh 
that you may be both bappy and long 
lid, and that your moſt famous writings 
may "be an eternall Commendation to 


| Jou. 0 


William Harvey. 


Other. 
wiſe ( as Galen has obſerv'd) in a little 
ſpace we ſhould fee the ve:ns emptyed, 
and deſtitute of blood by the efflux of 


% 


the arteries. 

In what remains, Rislan, I both con- 
gratulate my ſelf and you, my ſelf for 
your opinion, with which you have a- 
dorn'd my Circulation, as likewiſe 1 
return to you exceeding thanks for your 
learned, neat, ſuecinG piece which you 
tent to me, than which there is nothing 
more elegant, and ] both owe and deſire 
to return deſery'd commendation, but I 
confeſs I am not able for ſuch a charge. 
For I.know the name of Riolan will afford 
more praiſe to me in its ſubſcription, than 
my prayſes, which I wiſh as great as may 
de, can do to his Enxchir:idion. The famous 

| book 
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JOHN RIOLAN. 
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In Which, many Objectious againſt the 
Circulation of the Blood are refuted. 


Oſt learned Riolan, by 
the help of the Preſſe, 
many years ago, I pub- 
liſhed a part of my la- 
bour : But ſince the 
birth- day of the Circu- 

| lation ofthe Blood, al- 
moſt go day has paſt, nor the leaſt ſpace 
of time, in which I have not heard both 

ood and evill of the Circulation of the 
Blood which I found out: Others rail at 
it, as a tender babie unworthy to come 
to light; Others ſay, that its worthy to 
be foſter'd, and favour my writings, and 
defend them; Some with great diſdain 
oppoſe them; Some with mighty ap- 

plauſe 
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auſe protec the; Ochen Ey, & chi I 
ave ubuodantly by many experiments, 
| obſervations, ang ocular teſtimony, con 


ud the Circulation of the blood, a-' 


gin all ſtrength and force of argu- 


Others think it not 4 7 3 | 
rom obje- 


y illi irarted, and vindicat 
ions : But there are who cry out, that 
1] have affected a vain conimendation i in 
lillection of living creatures, and do with 


= ighting diſpraiſe and deride at 


Fro d' Serpents, 'Gnats, and other 
ore Iicolſhderable: «creatures brought 


won fhe stage, and refrain not from ill 


Unguage. But I think it a thing unwor- 
thy of a-Phitoſopher and a ſearcher of the 
truth, to return bad words for bad words, 
| and Fehink I ſhall doe better and more 
adviſed, if with the light of true and evi- 
dent obſervations I ſhall wipe away thoſe 


inptomes of incivility. 
n cas not be eſchewed but doggs will 


| bark and belch up their ſurfers ; nor can 


n de help'd,- but har the Cynicks will be' 
amongſt the number of the Philoſophers ; 
E but we muſt take a ſpecialle care — they 
be not bite, nor infect us with their cru» 
£ ell madneſſe, or leſt they ſhould with 
| their ir doggs' teeth naw the very bones or 
F-ffinciptes of truth. 


Fr 1 detractors, Momes, and writers ſtaind 
Vith railing, as I never intended to read 
* 2 1 any 
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pile; ; and dhe great and 4 
ſo 6 moſt con tcuous 
inronſiderab crea - 


. e ee 
In my hook concer 
the heart and blood — ber 
out thoſe Ot ings out of my. y 
r oblervatigns, by ghich|] 


ag mis; were 2 or 


thoſe that defire The 
dority of Galeria of ſo — account wich 
body, hat I ſee many mahe a diff 


| enlty as concerning that experiment of 
Valis of the /igarwre of the arterit above 
the pipe, thruſt within the concavity of the 
uri, by which it is demonſtrated, that 
'. the pulſe-of the arterie comes from the 
| facalcie pulſi fick, and that it is tranſmitted 
from the heart by the tunicles, and not by 
tze impulſion of the blood within the 
FF Concavities; and therefore that the «-- 

3 Foerves are ſtretchd as bellowes, not 46 


* 


daß | 

[This experiment is mentioned by Fe/a- 

| lie, a man very akilrull in Anacomy , but 
neither Galth nor Veſalius ſays, that they 

| tryed this experiinient; which I did; only 

Pieſalus preſcribes it, and Galen counſels 
it to thole that are deſirous to find out 


the truth, not — nor knowing the 


difficulty of that bufineſſe, nor the vanity 
of it hen it is done, ſince although it be 
| perform'd wich all manner of diligence, it 
makes nothing to the confirmation of that 
opinion, which affirms That the tunicles 
are the cauſe of pulſation, but rather 
ſhows That it is ſet a-work by the impul- 
ion of the blood. For ſo ſoon as above 
the reed or pipe you have with a band ty- 
ed tlie anterie, the arterie above the 175 
ture is preſently dilated by the impulſion 
of the blood beyond the mouth of the 
pipe, from whence both the flux is ſtop d, 
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the WE of the blood which 4 — 
out, and driven through the pipe, as in an 
Aneuriſm I have obſery d to come fro the 
exeſion of the tiles ot the arteris, this 
(whilſt the blood is containd within the 
membrane) hath a contentive veſſel of its 
flux prznaturally made, not of the dilated 
tumiclas of the arterie, but of the circum- 
poſition of the membrane and fleſh, You 
ſhall ſee the inferiour arteries beyond this 


poſi 
Aneuriſm beat very weakly,whilſt above, 


and eſpecially inthe Aneuriſm it ſelf, the 
pulſations appear great and vehement, 
although we cannot there imagine, that 
the impulſe or dilatation * — by the 
tunicles of the arterie, or by Com « 
mugication of the faculty of the Cy/?, 
ons 2 by the impulſion of the 
00d. 1 095 a 8 
” Pur chat the eror of ſain, alte 
ſmall experience. of others may the more 
clearly. appear, who affirm ( as. they i- 
magine)chat the part under the pip does 
© Neag ben the band is tyed, Aſpeak 
by experience. if you make the experiment 
Fightly,that it will; and whereas abe n 
= E that 
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Niemals of the Blood, 
tat upon the untying the band the ie. 
ries blos do — kwrdo, I ſay that 
the part below beats leſſe when you have 
| antyeUit; then when it is tyed. 
Fhur the effuſion of blood whicti leaps 
dut of the wound confuſes all, and makes 
the experiment vain and to no purpoſe, ſo 
chat chere tan be nd certainty demonſtra- 
ted, as I ſaid, by reaſon of the blood. Bur 
if (and this I know- by experience ) you 
lay open the arterie, and hold with your 

finger cloſe that part which you cut, you 
may: at your pleaſure try many things 
which will evidently make the truth ap- 
pear to you. "Firſt, you ſhall feel the 
blood; being fore d, comming down in- 
to the arterie, by whieh you thall ſee the 
«rterie ditated;as likewiſe you may ſqueez, 
out ant let go the blood as you pleaſe : 
If you gpen a little part of the ric and 
took narrowly to it, you ſhall ſee the 
blood at-every pulſe to be thrown out 
with's leaping; andaswe'faid in the ope- 
ning of anarterie, or in the perforation of 
tte beurt ; you ſhall fee the blood'td 
* (be- thrown out in every contraction of 
| the dert, in the dilatarfon of the ar- 
tc e l n My 5 
BZut if you ſuffer it to flo with a con- 
ſtant and continualliflux, and give it leave 
to brealæ out, either through che pipe, or 
| by chd open orifice} * ſtreaming of 
er. i 3 s 


9 
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- <8 
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miſſion of x the Hertz "aſk 
the ford in the. 


' your fight dy its mo- 
ont with a vary- 

r Sore 1 it 

ring Of the jung ar 

h ſuch force, that the 

' againſt the hand, did 
refraction, flye 


low: of wich, 
Gentleman 1e 


| — yy ſorep; x to the inferior and 
| leffer arteries; or yet rarry through the 
| ſolid ſubſtance of rhe bones t hat faculty 
which it had not teceiv'd ; yet I very well 
rememper that I ben b whilſt he 
| watalive; that the pulſe of the inferiour 
| erteris did move in bis legs and feet: 
| Wherefore: it muſt needs follow; that in 
in that worthy Gentleman che inferiour 
rte: were "dilared by the impulſion of 
the blodd ;; like baggs, and not wot thee del- 
| lows che ſtretching -of the rxxicles. 
For there muſt needs arrive che ſame in- 
' convenience, and interception of the pul 
ſifick fatulty, the rwadcle of the arteris 
being##holly converted into a, conduit ot 
| pipe of bone, as might: Arrive from the 
teed oo was 'ryed, ttiat the ar- 
4140 not beat. 
Tknewikewiſe in . worthy and 
| pillne Gentleman, che 407: 4 and a part 
pf the great arteris near the ark e 
| itito u round bone: So Galens experi- 
ment, or at leaſt oneanwerabſe to it, be- 
ing not found oat by-induſtty; was found 
chance, and does * evi- 
© he 


that che inttyreption of the pulſi- 
ene intertepted hers con- 
ſtruction or Ii g of t 


e Tarirlis, fo 
tbat by that ineans the arteries tanhot 
LR x 45 the ä which Galen 


pre- 


LEM 
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Yet 205 this cauſe do we not deny alf mo- 
tion to the tunicles of the arterier but 


do attribute chartae which we grant to 


the beart, namely; chat rhere is a coarcta · 
tion and a a ole in the rmnicles them- 
1 and fromt 1 a „ 


* isto o beabſen | 2 55 


ar La: che de - 
by thecar, con 
fall, * the anter zei are di 
ltere, and fall of: 
I Sd you may. m LSE! 
after the ſame manner. If you; filktwo 
ſawoers of the ſame meaſure, ons vfttiem 
1 Aua which leapi umz i the 
| ner with ven blood; * 


on ju of che — 5 


obſerve ot hay (ned ho fre. ca 9 
oth the bloods; againſt thofe! who do 
fancy another: fortofibloodiiwhhe: rr 
rien than is in the veinry'\ namely they 
do aſcribe to the ui 2 freſher / ſort of 
l 1 een hichi way hog 
ing 
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de. =. „ ſo as — blown u 
ſoam after that manner, ſa that ad 
uo mould fill all the conca xity 
varta, no doubt it would when it fell a- 
gain return to the quiaditity of ſome few 
"| drops:{which cauſe ſome do allege forthe 
[emptineſs of the arteries in dead args 
che fame: would :be-:feen7in; the e 
full of rin blood v for fo we find t 
it comes to paſſe in theconling of — — 
honey. But if in either rutyla the hood 
de found of the ſame colour, and congea- 
| led; of a hot much differens, confiſtence , 
and womans 18 fl e Whey after the ſame 
manner, and if it tabanpthe ſate room 
Soth when it i e ee is 2 II 
| Think ita will. bela ſbfficjent argument 
1 rr 
of ſome; that: theres: neither in 
| wer A meprricle any ſurtꝛof bfobd diffo- 
it that ofthegighs, (as yow 7999 
| fund buc:both: by ſenſtian en 
| Yor mim needs likewifaffirm aa. 
| kvenz: arferio/a ſhould exjually b e difted- 
| 1ided (rithoone drop of | blood foamingiup 
| and ahereſore that there is juſt ſuch 
; ag and inen bloocl in the ii as 


andes the 
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| and Famer ies our from hence, chan any 
bodi 2 Ide pl of che arteries in dead 


mc | bebe be nor — * 


| 8 p give an open way for the commiug ou 
0 de blood: As it likewiſe ha in 
fatbodies, when by the fat under the cin 
th orifice of the vein is ſtop d, chen the 
blood appears thinner, brig rey, and 'a8 
if it did flow from an arto#ie, On the con- 
tary, if you receive in a ſawcer the blood 
ben you have cut an arteric, if it flow 
freely, it ſnall appear Yke*vene/ bloody 
chere is blood much in the langs, 


is 


bodies ( which did perehuuee coren R 


2 a, inforach chat” de choughe — 


pul ion; bln both the ,. ve 


| the heart i is more c nrafked, rue ar- 


e by reſpiration; 5 8 f * 
y: eee cold wa- } 


* 


judhefl | r. 


| are in the body, whether 
nd d diſtin From. the folid 


—＋ — a common 9 
1 For commonly! 4gnorant 
| they cannot give a reaſon 


brag lee 
inspire 
ie as bad 


1 re are animal$pirits(juſt * 

proves them in the rteries) 

art little cells in the brains 

aphigh- are enipty, and moore ary 10 
oder , that in living men 


pirits, that the * 
ugh the vcins, the - 


me found by diſſection, neither in the 
deins, nerues, arteries , nor parts of 
li ng perſons. Some make corporeal 
Spirits, other ſome incorporeal Spirits; 
and. thoſe who make corporeal ſpirits 
[ſometimes ſay, that the blood or thin- 
[neſt part of che blood is the conjunction 
as of che ſoul with the body; ſometimes tliey 
d fay, that the Spirits are containd in the 
e if blood ( as flame in ſmoke ) and ſuſtain'd 
by the perpetuall flux of it; ſometimes 
they do diſtinguiſh chem from the blood. 
' Thoſe that affirm that there areSpirics in- 
| corporeal know not how to tread; but 
| likewiſe doe affirm that there are potenti- 
| al Spirits, as Spirits concoctive, chiliſica - 
| five, procreative, and ſo many Spirits as 

| there are faculties or parts. 

But the Schoolmentell us alſo of a Spi- 

| Fit of Fortitude, Prudence, Patience, and 

of all the vertues, and the moſt holy Spirit 

| of wiſdom, and all divine gifes. They 


E — 4 —＋ e. — als 
ob | there is noch more ur certdit 


r 
ſt al Phyfician: ſeem — 
15 ade, char onr | 


1680s $f f Spirit 
food to every thing which enfo. 
— many body, wap e _— the 
1 action in li ies 
call*d by the name — Spirits, 

e all the Spirits are not aerial 


gn to our —.— Thoſe 

Sebich — out through the vein: 

or the ateries, are not ſeparable from the 

blood, no more than flame from the flakes 

about it. But tlie blood and the Spirit fig 
nifie che ſame thing, though divers in e 

ſence, ab good Wine and its Spirit. For 

as Wine is no more Wine after it has loſt 

n or vine * * ſo nei- 

ther blood without Spi lood, but 

t quivot goarzasa — ſtone ora 

n more a hand, ſo „ 

Wich- 
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a en den ſore 3 
s 0 es e Jpirit which is chiefly 
25 arteries, and theerterial lesd is ag 
is 70.85 the Spirit of Wine in Wine, 
oa nd £9 he $ (cit. of Aqva vice, or 483 little 
ſane kindled in the Spirit of Wine, and 
| dy aovrifing of it ſelf, = 
. Th arcfore blood when it is moſt imbu- 
LOANS pirns, it does require and look 
aur more room, becauſe it is ſwell'd or 
raved, and blown up by them. (which 
| you may certainly judge in experi- 
ment which I brought hl the 
meaſure of the ſawcers) but like wine, bo- 
kauſe it has greater ſtrength and force of 
action and performance, in which it ex- 
bels according to the mind of Hippocra. 


| Py. 
Therefore the ſame blood is in the 
veiu Which: is in the arteries, chough ir 
| beacknowledg'd to be more full of Spirit, 
ind more eminent in vital force: but it is 
| nor converted into ſomething more aerial 
| of 4 if there were no Spirits but 
zerial ones or none that had forte but ſuch 


s were flatuous and windy: But neither 
ive the Animal Spirits, natural, and vital, 

| which ascompindia in the ſolid parts, to 
| 3 | aments and nerves (eſpecially if 
many ſeyerall ſorts of them) 
| — to be lo many aerial forms, or dis 


Thoſe 


an wer lconfiſttnce: or vis 

fo er 8, of them would 1. fain 
, Whether they can paſſe hither and 
ther, bac warts ad forward jus diſtin& 
odi Qvithoutths blood ? "Whather or 

t, the Spirits follow the motion of 

pod, 'asifrhiey were either parts of 

ood, or adhtring to it by an indif- 

pluble connexion; and an- interrupted 

halation; ſo that they can neither leave 

che parts, nor paſſe wichoat the influx, re- 
ftox, and paſſing of the blood. 

For if, as the vapours attenuated by the 
beatiof the water, the Spirits, by the con- 
titmall flux and ſueceſſion of -the blood, 
become the nouriſhment of the parts, it 
will neceſſarily follow, that they cannot 
remain apart from'the-nouriſhment, but 
Acoacnaally vaniſh, for that fame rea* 
ſon that they neither flow back nor piſs 
anyway, nor abide; but according to the 

luxioq, , eflaxion, — rhe of the 
blood, as eee eng: 
U or 3 0 
2 Then! would know, how hey ſhow. 
har Spirits are made in the n * do 
make them np ; either by the compoun- 
Aling of exbalations, or vapour of the 
blood ( rais d either by: the heat or con- 
cuſfion of the he.] Are not ſuch Spi- 
25 rits 


fi thonght much colder than the q 
ce both the parts of which they 
ed, to wit, air, and vapour; 

older ? for the vapour of boy- 

ling water is mpch more tolerable than 

the water it ſelf, and any flame burns 

elle than the coal of a candle, and a 

wood-coal leſſe than iron or braſſe red 
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WMWMbence it ſeems that ſuch Spirits doe 
qe their heat to the blood, rather than 
the blood is heated by the Spirits, and 
ſuch Spirits are rather to be deem'd fumes 
and excrements, flowing from the blood 
and body, ( like ſmels ) than workers in 
Nature; eſpecially ſince they being ſo 
ſtail and vaniſhing, do ſo quickly loſe thar 
| yertue , which in their original they re- 
ceive from the blood. | 
From whence it were likewiſe proba= 
| ble that there ſhould be an expiration of 
| the langs, by which theſe Spirits being 
down out might be ayr'd and purified , 
| and that there ſhould be an inſpiration 
into them, that the blood paſſing through 
| betwixt the two ventricles of the heart 
might be temper'd by the ambient cold, 
{leſt being heated, and riſing and ſwelling 
"with a kind of fermentation, like boyling 
| honey: or milk, it ſhould ſo diſtend the 
T b ngs as to __ . CY e. 1 a 
dla ave often feen: 
| Cangerous Aſthma "e T0 


.. A fe | enn e ee 


. 


/ther his comeso paſſe 

ts mma 
s and-arterious veſſels. I have 
cr of this, that by affixing 
and upon 
et good Rore of cold water, there has 
many dern ſav'd; who have been in dan- 
er ee ſuffocated by an A/thma, k. 
zye here, perchance, Tpoliets firfiticnt y 
concerninę [ore which we ought to 
define, an ſhow whatand how they- are 
ina Treatiſe of Phyfivlogie, oily I wilt 

adjoyn. 

Thoſe - that ſpeak concerning innare 
warmth, as an ordinary inſtrument of 
Nature in performanee of all things, and 
telt us of rhe neceſſity of influxive heat, 
to entertain all the parts, and keep them 
in life, and doe acknowledge chat it can- 
not exiſt wirdone a &, decauſe chrey 
frnd'a' movable bodie difproportionable, 
by reaſon ofthe ſwiſtneſſe of xhe flux and 
reflux, ( eſpecially in the paſſions of the 
mind) und becauſe of the ſwift motion of 
i ne oe introduce Spirits, as bodies 
bee petzett ae ae — 


likewiſe a6 
ime, bright, 


Ri | æthe- 


ren nature, are the 
bonds 70 the 880 as the ignorant com- 
mo- people when they do not conceive 


N 


the reaſons of things, think and ſay, that 
God is the immediate author of them. 
Wente they reſolve, that the influx- 
je he 4 does come ſwiftly chrough all 
the parts, by the influx of Spirit, and 
chat it comes throuph the arteries ; as if 
che blood could not be ſo ſpeedily mord, 
vor fo fully norifhy and in the confidence 
| of this opinion they are fo far advanced, 
| that chey deny that there is any blood 
contained in the arteriet. 
Aud wich very flight arguments chey | 
endeavour to groun this; that the Arte- 
1 differs from the blood of the 
nt the arterſtt are filed with 
and not witty blood, Yew 2 
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if Wie erden 

Fou may obſerye ed as often as 
the extremities of the hands, the feet, 
id the ears are ſtiff and cold, and are re, 
2 V2 | ſtor 
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ord a, — in 8 575 influx of | —_ gs it : 
pens that at the ſelf-ſame time they 
are colour d, warm'd, and filłd, and 
that the veins which were unſeen before, | 
doe ſwell to plain appearance, from 
hence ſometimes when they are ſud- | 
denly warm d again the p « | 
of ſortie pain; from which it appeats, that 
the ſame which by its influx brings hear, 5 
the ſame is it that fills and colours them, 
but this can be 2255 0 _ bar blood, as 


ing offa long 3 or vein any 
va thay ſee this evidently by ſenſe, 
When be ſhall ſee the nearer part of the 


vein towards che heart let out no blood, 
| we the, = pour it abi acly, 


Ek as afterwards in 
et down, which 1 
try 8 . veins.) On 
ther ſide,” cutting an ærterie, but a 
lietle 12 flows from the further part, 
but the nearer part ſhoots wich a violent 
force. mere blood, as if it were, out of a 
By which expe ent it is known which 
way the paſſageis inthem,either this way 
or that way. . Beſides, you'l, know what 
ſwiftneſſe there is init, what ſenſible mo- 
tion, not by little by drops, and with 
, Ho violence to boot. 
But leſt any would make an evaſion, by 
pre- 
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pretending of inviſible Spirits; Let the 
ie, of the veſſel ſo diſſected be let 
down into a veſſel of water or oyl, for 
if any aerial thing came out, it would 
break out dy viſible bubbles; for af- 
ter this manner Waſps, Hornets, and tlie 
at like Inſects, being drown'd or ſuffocate in 
it, oyl, ſend out at laſt bubbles from their 
n, tail when they are dying: from whence 
as it is not improbable that they do take 
breath too whilſt they are alive. 
For all creatures at laſt when they are 
-drown'd and ſtiffled in the water, when 
they fail and ſink, they uſe to ſend out 
bubbles out of their mouth and lungs , 
when they give up the ghoſt. 
- Laſtly, it is afſur'd by the ſame experi- 
ment, Thar the port als in the veins are ſo 
exactly ſhut, that air when it is blown in 
cannot paſſe; much leſſe blood. I ſay 
ir appearsto the ſenſe, that neither ſen- 
fibly nor inſenſibly, neither by little, nor 
by drops, the blood is removd from the 
beart by the veins. 

And leſt any ſhould flye hither and ſay 
thus, That this comes to paſſe when Na- 
ture is troubled, and does act beſides 
Nature, not when ſhe is left to her ſelf, 
and acts at her own freedom; ſeeing the 
ſame ! things appeare in a ſickly and pre- 
ternatural conſtitution, which appear 
in good eſtate of bodie, it is not to be 
„ ſaid 
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part, ; ar thi comes to pade beſide Na- |f . 
.. auſe Nature is moleſted ; for 
Ae on — not ſhut che ys 
part, ſo that can get out 
Way, nor can it be — —_ whether 
Nature be troubled or no. Others doe 
wrangle after the ſame manner, ſaying, | 
That although when the arter5e is cus 


near the _ the blood breaks out in ſo 


great abundance immediatly, yet for that 

cauſe the heart being whole, and the te- 
ri too, it does nat alwayes drive the 
blood by impulſion. Let it is mare like · 
ly, that all impulſion does drive ſome- 
thing, nor can there be a pulſe of the con · 
tainer without the impulſion of ſome- 
— contained: Vet ſome, that they 
t defend themſelves , and decline 
he Circulation of the blood, are not 
afraid to affirm and maintain this; to wit, 
that the arteries in living creatures, and 
being according to Nature, are ſo full that 
they cannot receive a grain weight more 
N and To Jikewiſe of the ventri · 
Bias ofthe herrt. But it is without donbt, 
wheniorver,or how moch ſoerer the ar- 
eee and venurigiet are di lated, and con · 
act, che © t to receiye greater i un: 
pulſion of bloo! aach that beyond many 
grains; For it the * be ſo di- 
f ſtended 
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| Whether the blood be moy'd or driven, 

or move it ſelf by its own intrinſecall na- 
"I ture, we have ſpoken ſufficiently in our 
book of che motion of the heart aud 
blood; as alſo concerning the action, 
function, contraction, dilatation of the 
n, bow it is done, and together 
wich the Die/tols of the arteries , ſo that 
thoſe which take arguments from thence 
for contradiction, ſeem either not to une 
derſtand what is {aid there, or clle they 
| 100 not try the buſineſſe by their own 

he, 

I believe there cap not the attraction of 
any thing be demoltrated in the body but 


Li reel, > 


af che nutriment, which by ſucceſſion of 
parts ſupplies by little & little that which 
i loſt, as the gyl of a lamp by the flame. 
|  Whence that is the firſt cõmon organ of 
all ſenſible attraction & impulſion, which 
has t he nature of a ner ue, or of a fiber , or 
of a maſcle, to wit, that it may be contra- 
| Red, and that by ſhortning of it ſelf it may 
ſtretch out, draw in, ar thruſt forward: 
bat cheſe things are more fully and open- 
ly to be declared cliewhere, in the organs 
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happen upon the circulation and allow - 
ance of it, the uſe and profits accrewing 
are to be ſearched. In the mean time 1 
ſhall ſay ſo much , that there are many 
things allowed & received in Phyſiologie, 
Pathologie, and Medicine, that no body 
knows the cauſe of, yet that there are 
fuch things no body is ignorant; namely, 
of rotten feavers , revulſion , purgation 
of excrement , yet all theſe things arc 
known by the help of Circulation. 
Wboſoever therefore does oppoſe the 
Circulation of the blood, becauſe ſo long 
as the Circulation ſtands, they cannot re- 
ſolve Phyſicall Problems, or becauſe in 
curing of diſeaſes , and uſing of medica- 
ments, they cannot from thence aſfign 
any cauſe of the Symptomes , or ſee tliat 
thoſe cauſes which from their Maſters 
they have recei d, are falſe, or think it 
an unworthy thing to deſert opinions ap- 
Ae heretofore „ and think it unlaw- 
full to call 1 the diſcipline which 

has been recefv*d through ſo many ages 
E | 8% * . 3 a 7 together 


— 


tog n with the authority of the Anti- 
Io all theſe I anſwer, that the deeds of 
nature, which are manifeſt to the ſenſe, 
care not for any opinion or any antiqui- 
* for there is nothing more antient 
than nature, or of greater authority. 

- Beſides, thoſe Problemes out of Medi- 
 cinall obſervations not to be ſolv'd, as 
F they Imagine, to the Circulation they 
object, and do oppoſe to it the declaring 
of their own errours, to wit, that if the 
circulation be true there can be no reyul- 
ſion, ſince the blood is driven upon the 
art affected as before, and ſo it is to be 
ared, that there will be a paſſage of the 
excrements and blood, through the moſt 
noble and principall of our entrails. They 
do admire at the efflux and excretion, 
when out of the ſame body at divers 
holes, yea ſometimes at the ſame hole, 
foul and corrupt blood iſſues, whereas 

if the blood were driven with a continuall 

flux, ) paſing through the Heart, it would 
be mix d and ſhaken together. | 
| They do doubt how theſe, and many 
| other things that they fetch from the 
School of Phyſicians can come to paſs, for 
they ſeem tobe repugnant to the Circula- 


P ̃ M. ]ð «off [MO 


tion of the blood, nor do they think (as 
it is in Aſtronomie) that it is enough to 
make new Syſtemes , unleſſe you * 


all ſcruples. 
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_ IthovghtHie to retu . 
chat time, bur that the Circulation is not 

c ume every where, and at all times, but 
dany things do happen from the ſwiſter 

Low Potion of the blood, either 
through the ſtrength or infirmity of the 
hears, * grives i it, b che - +5 lag : 
thickoelle of the parts, obltrudion , and 


the ken thicker Blood bardly finds way | 


through narrow pa ſlages it is more ſtrai- 
ned when it paſſes the ſtreyner of che li- 
roo when it paſſes the ſtreyner of the 
9 
It does not with a like ſpeed paſſe 
through the thin contexture of the fleſh, 
and perexchywvr, as it does through the 
thick conſiſtence of the nervous parts. 
For the thinner, more pure, and more 
s part & loonce ſtreynd through, 
0 ymick, and more 
— — e. longer, d is turm d back. 
The autzitive part and laſt aliment (be it 
the les or 3 penetrative, 
ſeeing it is to be applyed to every part, 
cher it be to the horns, feathers, or 
nayls, if being every where nouriſhed 
they increaſe in all their dimenſions; for 
this reaſon the excrements in ſome places 
are voyded,thickned, or do hun — us, 
or ate concocted: Nor do I think that 
there 1s an neceſſity chat the encrements 


TD Cirtulatia of the Bloods 37 
or ill bumors , being once ſet apart, nor 

cke milk, fiegm, nor ſperm, or the laſt a 
natriment (the Ros and Cambmm ) 

ſhould. be. return'd with the blood, but 

that it debooves that that which nouri- 

| ſhes ſhould adhere, that ic may be ag- 

i glucinated.// Of which, and a great many 

other chingswhich are to be determined 
and daclar'd in their proper places, to 
it, in Phyſiologie, and the reſt of the 
I parts of Phyſick, it is not fit to diſpute, 

Lor yet of the conſequences of the Circu 

tion of the blood, nor the convenien- 
ties nor inconveniences of it; before the 
ee it ſelf be eſtabliſned for gran- 

The example of Aſtronomie is not 
here to be followed, where only from 
| ee ſuch a thing that may be, 

be cauſes, and why fuch a thing ſhould 
be, comes to be enquir'd after. But as one 
leſiring to know the cauſe of the Eclipſe, 
8 to be plac'd above the Moon, that 
by his ſenſe he might find out the cauſe, 
not by realoning of things ſenſſble, in 
things which come under the ngtion of 
the ſenſe, no ſurer demonſtration can 
| be to gain beleef, than ocular teſtimo- 
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ay. 
I d eſire that there may be one other re- 
| markable experiment tryed by all that are 
| defirous of the knowledge of the —_ 
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evidenced co be ſo. | | 
If the Gutts ofa dog, or a wolf, or a- 
ny Creature ſtuff d, and dryed, ſuch as 
you ſee at the Aporhecaries, you cut a- 
way a part of it of any length, and fill 
3 with har is — dog it both ends 
at it is like a pn „ hitting or 
ſhaking the one end of it, in — Fey 
ver eee e too of your fingers 
(as we uſe to feel the pulſe of the arteries 
above the wriſt ) you may find every 
ſtroak and difference of the motion clear- 
ly. And after this manner in every ſwel- 
ling vein either of living or dead, you 
may to raw ſtudents maniteſt all the dife- 


* 


rences of the pulſes to the ſenſe, in great - 
neſſe, frequencie ,+ vehemency , and 
rime. For as it is in a 2 bladder or 


in a long drum, all the ſtrokes of one of 
the extremes is felt likewiſe in the other; 
Therefore in the H ydropſie of the belly, 
as likewiſe in all abſceſſions which are 
fill'd with liquid matter, we uſe to diſtin- 
guiſh an Auaſarca from a 7 ympenitss ; If 
ep” and vibrations made in one ſide 
be by touch clearly felt in the other, we 
think it a Tympanir is and not as it is falſe- 
ly beleev d, becauſe it is like the ſound of 
a drum, and is only by flatuonſneſſe, but 
becauſe ( as it is in a drum) every light 
bf ſtroke 


Bu ſy e SL 0 it, | he * le 
ough the whole : for it ſh 

| aroug Whole; for it ſhews 
ES ; 4 o 2 
that there is a ſerous and wheyiſh ſub- 
Nance within, and not a tough and ſlim 
nance! 5 0 and ilimy, 
as inthe 4 which dei hruſt 
as in the Asaſarca, ic ng thru 
We 7-92 ; 7 * p 
S ins the marks o e ſtroke or impul- 
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1 n, an tranſmits it not. Having ope- 
ned this experiment, there riſes à moſt 


powerfull objection againſt the Cireu- 
| ation of the blood, neither obſerv'd, 
' nor oppos'd againſt me by any that has 
hitherto written. Seeing in this experi- 
ment we ſee that there may be Syſteies & 
Diaſtoles, without the egreſle of the li- 
quor, who will beſteve but that it may be 
juſt fo in the arteries, and that in them 
quit ſo as it is in an Euripu, from hence 
thither, from thence hither, it may be dri. 
ven by turns. But in another place we 
have ſufficiently reſol / d this doubt, and 
now we alſo ſay, that this is not ſo in the 
| #rteries of living creatures, becauſe con- 


Tinually and inceſſantly the right ear of 
the Heart fils the ventricles with blood , 
the return of which the three-pointed 
| portals. hinder, and ſo the left car fills 
the left ventricle, and both the ventricles 
in che 51 throw forth the blood 
which the Sigmoidal portals hinder to re- 
turn, and that it ought therefore either 
paſſe ſome way, and continually out of 
# the tungs and arteries , or otherwiſe it 
i would 


f 


ore) by which it 
Ot ages 
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from he 


18 | g voin of your arm 
fir —.— your nt „ and pre ſſing 
1 the blood downwards as much as 
youran', you ſhall ſee the vein fall, lea» 
hr ss it were a farrow in the plane, but 
| — 1 1 one of 
our fingers, you ſhall preſently ſet 
er towards che hand, to be fills, = 
well, and to riſe by the return of the 
Hood from the hand. What is cho reaſon, 
| int by ſtopping of che breath, and by 
Ar means ſtrei ghening the ung, and a 
Kent deal of air being within, the pecto- 
if tall veſſells are ſtrei , whenre che 
blood is driven into the face, and eyes, 
with ſo much redne ſſeꝰ 
— that (as Ariſtosis ſays in his Pro- 
L &) all 3 1 —— with 
| yreace 8 n of the 
| dreath ; than Ae her it a o you 
ber blood. more abuaantly ont of the 
| veins of the brow, or rege, . com- 
<fon' if che thwoar , and reveniion of 


| 4 . foaretimes' in a mans: bo⸗ 
4 B 1 — 
[ tion. 1 he — of his — 


100 2 — — — hs 8 
| ſpecialty 1 ew'd them the rer, 45 as big 
7% as 
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y. being after. 
blood having found 

5 was quite gone. 
ſe, and other ex iments, 


—— to the = of the 
t unleſſe it found paſſage 
hened ; or ſhut uv 


- 


out Ko ches arteries, 
rated, the oppreſſion by 

quickly appear; 
| add another obſervation : A no. 
let Sir Robert Darcie fa- 
n in Law of the moſt tear- 
and m my very great friend, and 


Phyfician, Dr. Argent, about 
t his age dofrencom 


being afraid ofcollapſion of Piri , 


n by a Paro- 
iet and anxious liſe, 


= 


Li 
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wh „ 4. chere time was Prefident o oft che 
ge of Phyficians , and Dr. Gor 0 
Divine, and a good Preacher, w 


* 5 time Miniſter of that Pariſt, 


by the Hinderance of the paſſage of the 


[bod out of the left ventricle into the 


#terics, the wall of the /-ft ventricle it 


e (which is ſeen to be thick and ſtron 12 


enouph )) was broken, and poured fort 

blood at a wide hole, for it was a hole 

g 2 — that it would eaſily receive one of 
ag 


another ſtout man, who did fo 


5851 w th rage becauſe he had ſufferd an 


uch, and receivd an affront by one 


t was more powerfull than himſelf ; 


: | at his anger and hatred being increas'd 


bert day by reaſon he could not be re- 


eng d) and diſcovering the paſſiom of 
lis mind to no body, which was ſo exul- 


Kare within him, at laſt he fell into a 
range ſort of a diſeaſe, and was tortur'd; 


nd” "miſerably tormented with: great 


opp 1 reffion and pain in his her, and 
br lt ſo that the moſt skilfull Phyfi cians 
1 Fe eſcriptions doing no good upon him, at 

7 7 ſome years, he fell ſick of the 


Fo! rbutick dueaſe, Fir d away, and 
15 This man ontyfornd eaſe as off as his 

La reſt” was preſt down by a ſtrong man, 
&wasthump'd and beaten down as they 

N 0 þ wher chey mould bread : his friends 

X thought 


ſc had his jugular arteries di 
about the greatneſſe of ones 
as ifeither them had been the 
the Arteria magna in 
ar vehemently, and 
two long Ancu- 

blood letti 


r 
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Nene 
2 * 


is —— veſſels —_ living 
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through the cr00-.- 


care open, fr ee, and patent; . nor ror 
bodies or d enſe parts 


,obſtruQionz nor does it run 
wiftly and penetratively when the 
alſion is flow and ſoft; as when it is 

ven with force and ſtrength , and 
uſt forward with vehemency and a- 
INCe.- Nor is the thick blood or. 
affe, or when it is made earthy, ſo 
ve, as when it is more wheytſh, 
s and lic | ide 
And therefore with reaſon we may 
that the blood in its Circulation 
lier through the reine, than 
eb the ſubſtance of the heart; 


reiar; » fwiftlier through the leew, 
thror [the liter; ſwift 0 through 
wy, chan through the fleſh, or any 
er viſcers of chioger contexrure. 

ate in the - 


d, of the 1 cold. 
ſes bodies, when the veins 
r in the members, or the 


| blood being made more 
| the f 85 80 li 
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p 4 4 


* 


ng of 4 
We ſee that the paſſion 


dl in'the | admi ini kation 


y cauſes and 
und out LE that they 


| ch inmy medi inal ſobſer- 
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. rel ways, our ve- 
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The Cireulation en Blood, 


touch d with luſt, how quickly is their 
nerve filbd with blood, ereted and ex- 
tended ? Bur it is moſt worthy the obſer- 
vation of Phyſicians, why blood. letting 
| Lo cupping glaſſes, and the ſtopping: 
if ofthe arterie which carries the flux (e 
'& ſpecially whilſt they are doing) does as 
\F it were with a charm take away all pain 
| | 12 grief: I ſay, ſuch things as theſe are 
to be referred to obſervations, where 
ſte are explained clearly, 4 8 
Frivolous and unexperienced perſons 
1 do ſcurvily ſtrive to overthrow by logi- 
Jeall, and far- fetch'd arguments, or to 
"eſtabliſh ſueh things as are meerly to be 
 confirm*d by AnatomitalidiſeQion, and 
| ocular teſtimony. It behoves him , who 
erer is deſirous to learn, to ſeeany thing 
which is in queſtion , if it be obyii 
ſenſe, and fight, whether it be fo or 
no, or elſe be bound to believe thoſe that 
have made tryall, for by no other clea- 
| rer or more evident cs can he learn 
or be taught. Who will perſwade a 
man that has not taſted them; that ſweer 
or new wine is better than water? with 
what arguments ſhall one perſwade 2 
blind man that the Sun is clear and 
ont · ines all the Stars in the firmament? 
| So. concerning the Circulation of the 
E „ Which all have: had confirm'd ro | 
them for ſo many years s by ſo many o- 
2 . there bas been hi. 
X3 8 


78 
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ling, and baſe ſc 
do no more 


0 


= The Circulationofthe Blood, gy. © 
„ 1f nothing hould be adnined by ſenſe 
- & without the teſtimony of reaſon, or 
ge again® the dire of reaon 
chere —_ be no queſtion now to be 
f our moſt certain Authors were not 
our ſenſes, and theſe things were to be 
eſtabliſned by reaſoning, as the Geo- 
metricians do in their frames, weſhould 
truly admit of no Science, for it is the ra- 
Lonall demonſtration of Geometrie from 
ching ſenfible to demonſtrate things to 
che ſenſe; according to which example, 
beate, 
eros more manifeſt by things which are 
eſier, and better known. Ariſtotie ad- 
ies us much better 756.3 f de Gen. Anim. 


diſputing of the generation of Bees, ſays 


be, you muſt 3 credit to yaur ſenſes; if 
bee things w ich are demonſtiuated to Jos . 
„ agy evable to theſe things which are per- 
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How hard and difficult a thing is it for 

it have no experience, to teach 
ſachthir hich they bave no expe : 
rience, or ſenſihle —— and nts, 
. Sade 


mga by 1 rel e 
teach the quantities of CO or the 
mputation of the ſides of a figure ro a 
thoſe that never ſaw. 

m? A man that is 

in ſo far as he 

ewe the buſineſſe with his 

er acneb in 1 far is 


e his argue NN Bn 
be: ignorant of, as weil 
rare gathered and con- 


5 not from a re-exiſtent, 


N i; 4 Id I 1e ow ignorant per- : 
| ſons, that profeſſe the cauſes and reaſons 
fall things, why as both the eys in be- 
| eee move together every way, nor 
a | particu larly-one moves this way, and the 
I othier that way, ſo neither both the er; 
1 | ofthe be beart ? | 
Becauſe they know not the cauſes of fe- 
vers, or of — plagne, or the admirable. 
Wm prope ties s of ſome medicaments , and the 
cauſes why they are ſo, myſ} therefore 
ER: 5. 
4 th that breaths not till 
E the tenth acer eg ſuffocated for want 
por. g r? one that is horn inthe ſe- 
5 or oy th, ſo ſoon ashe has brea- 
7 hed; in che air, is preſently choak'd if it 
* have no air? How can it retain life whilſt. 
it is yet within the Secendine , or as yet 
| not come forth, without breath? but {o 
| ſoon as be comes into the air unleſſe be 
ra he cannot live? . 
; _ Becauſe I ſee many men doubtful in he 
Circulation, and ſome men oppoſe ſuch 
| things which underſtand them not aright, 
as I intended them, I ſhall briefly reherſe 
cout of my Book of the motion of the 
heart and blood, what I did there intend- 
a | The blood which is containd in the ven 
Es in its own hold) where it is moſt abun· 


Gant (to wit, in the ven- cave ) near h 
cnc 


r 
_ LE « 
. — 


FTW 
it * 0 4 *> 8 Fs * 5 ESR * 
% 2 2 . 
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rafting it ſelf by its vulfifick ay 
reightways drives it out into the 
ventricle "the heart, which being . 


in its Syſfole, and conſe uently freein 
ſefffr o | that bloo! which is driven ol 


)by which it does: end it. Nowy 
e blood int e arterions veſſel being not 
ble to return againſt the Signoidal por- 
ras, but becauſe the lungs are extended , 
amplified, and reſtricted both by inſpira- 
tion and expiration, and likewiſe their 
they give paſſage to this blood in- 
he arteris venoſs: of which the left car 
n beer, equal motion, time and 
the right ear, and perform- 
ing its . "ſends the ſame blood 
into the left vemricle, as the right 
ſent into the right, whence the left 
ventricle Ae en and at the ſame time 
with the 77 ( fince it can gain no re- 
e, by Reuben of the portalls which 
hinder its . drives it into the ca- 
paciouſneſſe of the aorta, and conſe» 
quent y into all the branches of the arte. 
It; ; the ærteries being filled with f 
ude 
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pybere. | 
| -: We may likewiſe reaſon after the ſame 
manner of the 7entricles of the heart, be- 
ing fill'd & ſtuff d with blood, unleſſe the 
arteries did likewiſe diſburthen, they 
would be at laſt diſtended and deſtitute 
of all motion. This conſequence of mine is 
demonſtrative and true, and followes of 
| neceſlity, if the premiſes be true; but 
| our ſenſes ought to aſſure us whether ſuch 
things be falſe or true, and not our rea- 
ſon, ocular teſtimony, and no contem- 
plation. EI 
| I affirm likewiſe of the blood in the 
veint, that the blood does always, and 
every where, run out ofthe leſſe into the 
greater, and haſtens towards the heart 
| From every part: whence I gather, _— 
What 
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4 natomical E xercitations, concer nin o 
whatſoever quantitie which is continually 
ſent in, the arteriss do receive by the 
veint, that the ſame does return and does 
at laſt low back thither from whence it 
is firſt driven, and that by this means 
the blood moves circularly , being dri- 
ven in its flux and reflux by the heart, by 
whoſe force it is driven into all the fibers 
ofthe arteries, and that it does after. 
wards ſucceſſively, by a continuall flux 
returnthrough the veins, from all choſe 
parts which draw, and ſtreyn it through; 
tenſe it ſelf reaches us that this is true, 
and collections from things obvious 
to ſenſe takes away all occaſion of 
doubt. 

Laſtly, this is that 1 did endeavour to 
relate and lay open by my obſervations 
and experiments, and not to demon- 
ſtrate by cauſes and probable principles, 
but to confirm it by ſenſe and experience, 
as by a powerſull authority, according to 
the rule of Anatomiſts. 

From theſe we may oblerve what force, 
and violence , and ſtrong vehemencie we 
perceive in the Heart, and greater arteries 
by touch & ſight.I do not ſay. that in all 
the veſſels which contain the blood, the 
pulſe of the Syſtole and Diaſtole is the 
lame (in greater Creatures) nor in all 
creatures which have blood, but that 
there is ſuch a one and ſo great in all, that 
by that means there is flux of blood, and 
ſwifter 


| fwifter courſe of it through the ſmall ar» 


teries, the 'poroſities of the parts and 


branches of all the vers, and from thence 
comes the Circulation: for neither the 
{mall arteries, nor the veins do beat, but 
only the arteries which are nigheſt to the 
heart, becauſe they do not ſo ſoon ſend 
the blood out, as it is driven into them, 
for you may try, opening of an arterie, if 
the blood leap out in full ſtream, ſo that 
it come out as freely as it went in, that 
you ſcarce found any pulſe in that arteric 
through which it paſſes, becauſe the 
blood running through, and finding paſ- 
ſage, does not diſtend it. In Fiſhes, Ser- 
pents, and colder. creatures, the h:arr 
beats ſlowlie and weaker, that you will 
hardly perceive any pulſe in the arteries , 
becauſe they paſle their blood through 
very ſlowlie; whence it is that in thele as 
alſo in the little fibers of the arte: res of a 
man there is no diſtinction by blood; be- 
cauſe they are not pierc'd with impulſion 
of blood. 
As I ſaid before, the blood that paſſes 
through an arterie which is cut and ope- 
ned, makes no pulſe there at all, whence 
it clearly appears, that the arr/eries ſuffer 
their Diaſtole neither by innate pulſi fick 
faculty, nor by any granted them from 
the heart, but by the meer impulſion ot 
the blood. For in the full flux, lowing 
out the length ot its courſe, you may BY 
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\ Avatomital Exereitations; concerning 
touch perceive both the Syſtole and Dia. 
Role, as I ſaid before, and all the diffe- 
rences of the pulſe of the heart, their time; 
order, vehemency, intermiſſion in the 
emanation of the flux evidently, ( as it 
were in a looking-glaſs.) Juſt as water, by 
the force and impulſion of a ſpout is dri- 
ven aloft through pipes of lead, we may 
obſerve and diſtinguiſh all the forcings of 
the Engine, 3 you be a good way 
off, in the flux of the water when it paſſes 
out, the order, beginning, increaſe; end, 
and vehemency of evety motion. Even 
ſo it is when you cut off the orifice of an 
arterie; where you muſt obſerve, That 
as in the water, the flux is continuall ; 
though it be ſometimes nigher, ſometimes 


further : ſo in the arteries, beſides the 


ſhaking, pulſe, and concuſſion of the 
blood, (which is not equally to be percei- 
ved in all) from that time forward there 
is a continual motion and fluxion in 
the blood, till the blood be again retur- 
ned to that place where it fut began, 
thatis to ſay, to the right car. 

Theſe things you may try at y our plea- 
ſure cutting up one of the longer arteries, 
(as the jagular) which if you take be- 
twixt your fingers, you ſhall clearly dif- 
cern how it its pulſe and recovers it 
; beats leſſe or more. And as theſe 
t may be tryed whilſt the breſt is 
whole; ſo opening the breſt, and the 
Jaz Inngs 


be 
Ee 


lungt afterwards being collaps'd, and al. 
motion of reſpiration gone, you may ca- 
ſily try it, to wit, that the left ear is con- 
tracted and emptyed, that it becomes 
more whitiſh, and that it doth at laſt , 
together with the left ventricle, intermir 
in its pulſe, beat leiſurely, and at laſt leave 
oft: And likewiſe by the hole which you 
may cut in the arterie, you may ſee the 
blood come forth leſſe and leſſe in a imal- 
ler thred, and that at laſt, (to wit, in the 
(defect of blood, and the impulſion of the 
Ae ventricle no more will flow. 

Yon may lkewile try this ſame in the 
tying of the vera arterioſa, and ſo take a- 
way the pulſe of the left ear, and with un- 
tying it, reſtore the pulſe at your pleaſure. 
Whence the ſame thing is evidently try'd 
by experiment, which is ſeen in dying per- 
ſans, that as firſt the Ie, venrricle deſiſts 
from motion and pulſe, and afterwards 
the left ear, then the right ventricle , 
& pulſe , laſtly, the igt er ; fo where 
the vital faculty begins firſt, ic ends laſt. 

{ Which being cried by the ſenſe, it is ma- 

| nifeſt, that the blood paſſes only through 

| the ſeptum of the Hart, and not through 4 
the Jungs, and only through them wait 

they are mov'd in reſpiration, and not 
when they are fallen or diſquieted. For, 
which cauſe in an Embryon (not as yet 
breathing) Nature ir ſtead of the paſſage 


in the av eria venoſa, (that matter = 
.P 
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bot EE. os Wes) Milk. TR. 
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) oed un oral hoſe, which ſhe 
in young men, and thoſe that breath 


I likewiſe appears, why thoſe t hat 
bate the veſſels of their lang: oppreſſ d, 
nd ſtuff d. ox thoſe that have any loſſe of 
Keath ik s preſent token of death. 
tic fikewtſ fear; why he blood ofthe 
Fis fo flame colour dz for it is thinneſt 
traind through there. It is beſide 
era from our former concluſi- 
in ordertorhoſe who require the cau- 
ſes of Circulation, . & think the power of 
the 
f vith” Ariſtatle they think it the 
or of attraction, and generation of 
blood;and thar cheSpirits are made by the 
Wart, and the influxive heat (& that by the 
innat heat of the beart, as by the immediat 
Inſtrument of the ſon), or by a common 
bond and the firſt organ for perfecting 


of all the works of life. And ſo the 


in the bf 


3 
6 . 


EE: 
* 


The Circulation of the Blood. 


ved) for there are many things which per- 
ſwade me to that opinion, which I will take 
notice of in the generation of creatures, 
which are not fit here to be reherſed; but it 
may be thinꝑs more wonderful than theſe, 
and ſuch as will give more light ro natural! 
Philoſophie, ſnall be publiſl.d by me. 

Yet in the mean time I will ſay and pro- 
pound it without demonſtration, (with the 
leave of moſt learned men, and reverence to 
antiquity) that the Heart, as it is the begin- 
ning of all things in the body, the ſpring, 
fountain, and firſt cauſer of life, is ſo to be 

taken, as being joynd, together with the 
veins, and all the arteries, and the blood 
which is containd in the. Like as the rain, 
(together wich all its ſenſible ner vc, or gan, 
and ſpinal marrow) is the adequate cr gan of 
t he tenſe, (as the phraſe is.) But if you un- 
derſtand by this word heart, the body of 
the heart, with the ventricles and cars, I do 
not thinł it to be the framer of the blood. 


and that it has not force, vertue, motion, or 


heat, as the gift of the heart; and next, that 
the ſame is not the cauſe of the Diaſtole & 
diſtention which is the cauſe of the Syſtole 
and contraction, whether in the ears or ar- 
teries ; but that part of the pulſe which is 


call*d a Diaſtole comes of another cauſe, di- 


verſe from the Sy/ole, and ought to go be- 
fore every Syſtole. I think the firſt cauſe of 


diſtention is innate heat in the blood it ſelf, 
'Which (like leaven) by little and little at- 
. * tenu- 
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cenuated elling,is the | 


3 


must laſt thing thar 
is ext inct in the creature. I agree to Ari. 
ſtorles inſtance of pottage, or milk, in ſo far 
as he thinks that elevation or depreſſion of 
the blood does not come of vapours or ea - 
halations, or Spirits rais'd into a vaporous / 
| 
| 
| 


or aereal form, nor is not caus'd by any ex- 
ternal agent, but by the regulating of Na- 
ture, an internal principle. 
Nor is the heart ( as ſome think) like 4 
charcoal · fire ( like a hot Kettle) the be- 
ginning of heat and blood, but rather the 
blood delivers that heat which ic has re- 
ceiv'd to the bear: , as likewiſe to all the 
reſt of the parts, as being the hotteſt of 
all. Therefore arteries, and the coronal 
_ veinsrareaſlipn'd to the heart for that uſe 
which they are aſfign'd to the reſt of the 
parts, to wit, for influx of heat for the 
entertaining and conſervation of it, there- 
fore all the hotter parts, how much more 
ſanguine they are, and more abundant 
| with blood, they are ſaid convertibly ſo to 
be, and thus the heart having ſignall con- 
- cavities, is to be thought the Ware- houſe, 
continuall fire, and fountain of the blood, 
not becauſe of the corpulency of it, but 
becauſe of the blood which it contains like 
—_ _ , as - _ ſame 8 By 
. ſpteen, inngs, and other parts are thought 
hot, becauſe they have many veizs — 
ſels containing blood. 
And after this manner dp I believe 112 
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" The Circulation of the Blond. _ 
the native heat, call'd innate, to be the 
firſt efficient cauſe of pulſe , as likewiſe to 
| bethe common inſtrument of all operati- 
ons. This as yet ] do not conſtantly aver, 
but propound it as a Theſis, I would fain 
know what may be objected by good and 
learned ere , —_— ſcurrilitie of words, 
reproaches, or baſe language, and in 
body ſhall be welcome — , 
I heſe things then are as it were the parts 
and the footſteps of the paſlage, and Cir- 
culation of the blood; to wit, from the 
W 75957 ear into the ventricle, out of the ven- 
[price through the lung into the Aft ear, 
then into the Jef: ventricle, into the aorta, 
and into all the arteries from the beart, by 
the poroſities of the parts into the vciss, 
and by the vent into the Baſis of the heart, 
the blood returns moſt ſpedily. 
By an experiment any man may try that 

' pleaſes by the veins, let the arm be tyed 

as the cuſtome is with a gentle ligature , 
and let it remain tyed ſo long, ſtill mo- 

ving the arm up and down, till the veins g 
all of them ſwell exceedingly, and the 
skin grow very red below the /:gatwre. and 2 
then let the hand be waſhed with Snow or _ 
cold water, till the blood gatherd below 
the Aigature be cold enough, then preſent- 
ly untying the ligature, you ſhall find by 
the cold blood which returns how ſwiftly 
it runs back to the hrarr, and what a 
ehange it will make in itsreturn{hither, ſo 
ly Y 2 | thax 
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ſtomoſis of the 
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is rig S it is then in its 


fram'd contrarie, and 


ary and di- 


Holt, and 
r theſe motion an are ſud- | 


or boyls up 

— eye and 

Falls again; bat that riſes leiſurely, and falls 
bay zin diſſection you may by 

he diicern, that the ver- 

4 „and fill'd 


E fleſh, fluxio * 
* didit ple a Aan | 
bie. Lei it a not fit to tel in this place, 
| how as it were with an Enchantment , wrt 
ny things are cur'd, 5 taken away, Whic 
E thought incurable. FAY 
1 's 1 don ſuch things in my medict- 
| nal obſervations, and diſcourſes of . 
logie, which I have hicherco known to 
| oblery'd by none. 1 55 2 

I will conclude (moſt learned Riolas * 


ive 


1 
. 


15 
9 * 


2 


5 4 : 


W 7 
_ 
1 ry 6 on 


+ $ 2 
a Cd eds 


0 


7 : . S 
eee 


